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(57) ABSTRACT

A memory power supply circuit includes a memory module,
a micro control unit (MCU), a phase switch circuit, and a
multi-phase pulse-width modulation (PWM) controller. The
MCU 1s operable to determine required current to be supplied
to the memory module and output corresponding phase
switch signals to the phase switch circuit. The PWM control-
ler includes a number of phase pins connected to the phase

switch circuit. The phase switch circuit controls enable states
of the phase pins of the PWM controller.
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MEMORY POWER SUPPLY CIRCUIT

BACKGROUND

1. Technical Field
The present disclosure relates to a memory power supply

circuit.
2. Description of Related Art
Memory components or chips (hereinaiter memory chips)

are installed 1n motherboards of computers or servers. The

number and type of the memory chips can be adjusted accord-
ing to requirements. When the number or type of the memory

chips 1s changed, current supplied to the memory chips needs
to be correspondingly changed. In a common memory power
supply circuit, a multi-phase pulse-width modulation (PWM)
controller 1s provided to change the current through adjusting
enabled phase pins of the PWM controller. Namely, i1 the
number of the enabled phase pins 1s increased, the current 1s
increased correspondingly, and i1f the number of the enabled
phase pins 1s decreased, the current 1s correspondingly
increased. However, the PWM controller must enable all of
the phase pins before adjustment thereby electricity may be
wasted.

BRIEF DESCRIPTION OF THE DRAWINGS

Many aspects of the present embodiments can be better
understood with reference to the following drawings. The
components 1n the drawings are not necessarily drawn to
scale, the emphasis 1nstead being placed upon clearly 1llus-
trating the principles of the present embodiments. Moreover,
in the drawings, all the views are schematic, and like refer-
ence numerals designate corresponding parts throughout the
several views.

FIG. 1 1s a block diagram of an embodiment of a I power
supply circuit.

FIG. 2 1s a partial circuit diagram of the memory power
supply circuit of FIG. 1.

DETAILED DESCRIPTION

The disclosure, including the accompanying drawings, 1s
illustrated by way of example and not by way of limitation. It
should be noted that references to “an” or “one’” embodiment
in this disclosure are notnecessarily to the same embodiment,
and such references mean at least one.

Referring to FIG. 1, an embodiment of a memory power
supply circuit 100 includes a memory module 10, a baseboard
management controller (BMC) 20, a phase switch circuit 30,
and a multi-phase pulse-width modulation (PWM) controller
40.

The memory module 10 includes at least one memory chip
(not shown) each having a serial presence detect (SPD) chip
used to save parameters ol the corresponding memory chip.
The BMC 20 i1s connected to the memory module 10, to
receive the parameters of the at least one memory chip and
determine the required current to be supplied to the memory
module 10 according to the parameters of the at least one
memory chip, and then output at least one phase switch signal
to the phase switch circuit 30. In other embodiments, the
BMC 20 can be substituted by a basic imput output system
(BIOS) chip or other kinds of micro control umts (MCU) or

firmware.
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The phase switch circuit 30 1s connected between the BMC
20 and the PWM controller 40, and used to receive the at least
one phase switch signal of the BMC 20 to correspondingly
switch phases of the PWM controller 40. The number of the
phases of the PWM controller 40 can be designed according

to requirements, such as three or more. For easy description,
FIG. 2 only show one kind of PWM controller 40 which has
three phase pins 1PH, 2PH, and 3PH, such as an ISL6309

three-phase PWM controller 40. The number of the at least

one phase switch signal ol the BMC 20 1s less than the number
of the phase pins of the PWM controller 40 by one. Each
phase switch signal of the BMC 20 enables or disables a
corresponding phase pin of the PWM controller 40 through
the phase switch circuit 30. The extra one phase pin (1PH in
FIG. 2) of the PWM controller 40 1s always enabled by 1tself

to make sure the PWM controller 40 outputs current anytime

and 1s not controlled by any phase switch signal of the BMC
20

Referring to FI1G. 2, the PWM controller 40 has three phase
pins 1PH, 2PH, and 3PH, therefore the BMC 20 outputs two
switch signals, such as a first phase switch signal Al and a
second phase switch signal A2, to the phase switch circuit 30.
The phase switch circuit 30 includes a first sub-switch circuit
32 and a second sub-switch circuit 34. The first sub-switch
circuit 32 includes first to third electronic switches Q1-Q3, a
first resistor R1, and a second resistor R2. In one embodiment,
the first to third electronic switches (Q1-Q3 are n-type field-
elfect transistors (FET's). First terminals of the first and third

clectronic switches (Q1 and Q3 are connected to the BMC 20
to receive the first phase switch signal Al. Second terminals
of the first and third electronic switches Q1 and Q3 are
grounded. A third terminal of the first electronic switch Q1 1s
connected to a first terminal of the second electronic switch
02, and connected to a first voltage terminal V1, such as 5
volts (V), through the first resistor R1. A second terminal of
the second electronic switch Q2 1s connected to a third ter-

minal of the third electronic switch Q3, and connected to the
phase pin 2PH of the PWM controller 40. A third terminal of

the second electronic switch Q2 1s connected to a second
voltage terminal V2 through the second resistor R2. The first
to third terminals of the first to third electronic switches
Q1-Q3 are corresponding to the gates, sources, and drains of
the n-type FETs.

The second sub-switch circuit 34 includes fourth to sixth

clectronic switches (Q4-Q6, a third resistor R3, and a fourth
resistor R4. The connection relationship among the fourth to
s1xth electronic switches Q4-Q)6, the third resistor R3, and the
fourth resistor R4 1s the same to the connection relationship
among the first sub-switch circuit 32. First terminals of the
fourth and sixth electronic switch Q4 and (06 are connected to
the BMC 20 to receive the second phase switch signal A2. A
second terminal of the fifth electronic switch Q5 1s connected
to the phase pin 3PH of the PWM controller 40. The phase pin
1PH of the PWM controller 40 1s always enabled by itself,
which falls within well-known technologies, and 1s therefore
not described here. The number of the sub-switch circuits of
the phase switch circuit 30 and the number of the phase switch
signals of the BMC 20 are the same. Namely the sub-switch
circuits of the phase switch circuit 30 respectively receive the
phase switch signals of the BMC 20, and are respectively
connected to the phase pins of the PWM controller 40 except
the extra one of the phase pins.
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In the first sub-switch circuit 32, when the first phase
switch signal Al 1s a high voltage signal, such as 5V, the first
and third electronic switches Q1 and Q3 are turned on, the
second electronic switch Q2 1s turned off, therefore the phase
pin 2PH 1s disabled. When the first phase switch signal A1 1s
a low voltage signal, such as 0V, the first and third electronic
switches Q1 and Q3 are turned off, the second electronic
switch Q2 1s turned on, therefore the phase pin 2PH 1s
enabled. The second sub-switch circuit 34 has the same work-
ing process to the first sub-switch circuit 32, and 1s therefore
not described here.

In use, the BMC 20 receives the parameters of the memory
module 10 and determines the required current to be supplied
to the memory module 10 according to the parameters, and
then outputs the corresponding first and second phase switch
signals Al and A2 to the phase switch circuit 30. The phase
switch circuit 30 disables or enables the phase pins 2PH and
3PH of the PWM controller 40 according to the first and
second phase switch signals A1 and A2. The table below
shows the corresponding relationship among the number X of
the memory chips of the memory module 10, the voltage
states of the first and second phase switch signals A1 and A2,
the numberY of the enable phase pins of the PWM controller

40, and the enabled phase pins of the PWM controller 40.

X Al A2 Y enabled phase pins
1 High High 1 1PH

2 High Low 2 1PH, 2PH

3 Low Low 3 1PH, 2PH, 3PH

According to the above table, the BMC 20 can be pro-
grammed to output corresponding first and second phase
switch signals A1l and A2 to correspondingly control the
phase pins 2PH and 3PH of the PWM controller 40 through
the phase switch circuit 30. The phase pins of the PWM
controller 40 can be adjusted before supplying current to the
memory module 10, therefore can save electricity.

It 1s to be understood, however, that even though numerous
characteristics and advantages of the embodiments have been
set forth 1n the foregoing description, together with details of
the structure and function of the embodiments, the disclosure
1s 1llustrative only, and changes may be made in details,
especially 1n matters of shape, size, and arrangement of parts
within the principles of the embodiments to the full extent
indicated by the broad general meamng of the terms 1n which
the appended claims are expressed.
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What 1s claimed 1s:

1. A memory power supply circuit comprising:

a memory module;

a micro control unit (MCU) operable to determine required
current to be supplied to the memory module, and output
corresponding phase switch signals;

a phase switch circuit operable to receive the phase switch
signals from the MCU; and

a multi-phase pulse-width modulation (PWM) controller
comprising a plurality of phase pins connected to the
phase switch circuit, the phase switch circuit controlling
cnable states of the plurality of phase pins of the PWM
controller according to the phase switch signals;

wherein the phase switch circuit comprises a plurality of
sub-switch circuits, the number of the plurality of sub-
switch circuits 1s equal to the number of the phase switch
signals of the MCU, each of the plurality of sub-switch
circuits recerves one corresponding phase switch signal
of the MCU, and 1s connected to one corresponding
phase pin of the PWM controller.

2. The memory power supply circuit of claim 1, wherein
the MCU 1s a baseboard management controller or a basic
input output system BIOS chip.

3. The memory power supply circuit of claim 1, wherein
cach of the plurality of sub-switch circuits comprises first to
third electronic switches, a first resistor, and a second resistor,
first terminals of the first and third electronic switches are
connected to the MCU to recerve the corresponding phase
switch signal of the MCU, second terminals of the first and
third electronic switches are grounded, a third terminal of the
first electronic switch 1s connected to a first terminal of the
second electronic switch and connected to a first voltage
terminal through the first resistor, a second terminal of the
second electronic switch 1s connected a third terminal of the
third electronic switch and connected to the corresponding
phase pin of the PWM controller, a third terminal of the
second electronic switch 1s connected to a second voltage
terminal through the second resistor; wherein the first and
third electronic switches are turned on 1n response to the first
terminals receiving a high voltage signal, the first and third
clectronic switches are turned off 1n response to the first
terminals receiving a low voltage signal.

4. The memory power supply circuit of claim 3, wherein
the first to third electronic switches are n-type field-etiect
transistors (FETs), the first to third terminals are correspond-
ing to gates, sources, and drains of the n-type FETs.
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